CD11c integrin gene promoter activity during myeloid differentiation.
The integrin CD11c/CD18 functions as a cell surface receptor for numerous soluble factors and proteins (LPS, fibrinogen, iC3b), mediates leukocyte interactions with other cell types and is a signal transducing receptor. CD11c/CD18 is found primarily on myeloid cells, where its expression is regulated both during differentiation and during monocyte maturation into tissue macrophages. To determine the transcription factors and cis-acting elements driving the developmentally-regulated expression of CD11c/CD18 the proximal regulatory region of the CD11c gene has been structurally and functionally characterized using the U937 and HL-60 cell lines as myeloid differentiation models. The tissue-specific activity of the CD11c promoter is conferred by two Sp1-binding sites and an adjacent C/EBP-binding element, with a likely contribution from other transcription factors with a more limited tissue distribution (PU.1, Oct-2, Myb). The participation of Sp1 in the transcription of the CD11c gene strongly suggests that CD11c/CD18 expression is dependent on the proliferative state of the cell, thus establishing a first level of control for the regulated expression of CD11c/CD18 during myeloid differentiation. The differentiation responsiveness of the CD11c promoter has been mapped to an AP-1-binding site whose mutation greatly decreases the inducibility of the promoter during the PMA-triggered differentiation of U937 cells. Although AP-1 mediates the responsiveness to several other differentiating agents including GM-CSF, additional elements are required for induction of the CD11c promoter activity upon Sodium Butyrate-triggered differentiation. In fact, the Sodium Butyrate-responsiveness and the presence of both AP-1- and C/EBP-binding sites suggests that the proximal regulatory region of the CD11c promoter might include an extracellular matrix-response element. As a whole, the transcription of the CD11c gene appears to be controlled by the proliferative state of the cell and is tightly coupled to progression along the myeloid differentiation pathway. The differentiation inducibility of the CD11c promoter has been further demonstrated after stable transfection into U937 cells, where the -361/+43 fragment retains the capacity to drive luciferase expression upon PMA-, GM-CSF- or Sodium Butyrate-triggered myeloid differentiation. Thus, while the characterization of the transcription factors regulating CD11c expression is still in progress, the CD11c promoter has been shown to constitute a very useful tool for the identification of myeloid-differenting agents which might be of potential therapeutical interest.